
Caries Management: 

Diagnosis and 
Treatment Strategies 



 Traditional caries management has consisted of the detection of caries 
lesions followed by immediate restoration. In other words, caries was 
managed primarily by restorative dentistry 

 

 it may be the start of a restorative cycle in which the restoration will be 
replaced several times 

 A new paradigm for caries management, patient-centered caries 
management (PCCM), is recommended. PCCM is enabled by the 
International Caries Detection and Assessment System (ICDAS) clinical 
visual scoring system for caries detection and activity. When integrated 
into the caries management by risk assessment (CAMBRA), treatment of 
caries is a process that can be controlled so that lesions may never 
form or, if they do, lesion progression can be arrested 



 The PCCM strategy involves a comprehensive assessment and 

includes evaluation of the caries risk and protective factors, 

detection and diagnosis of caries, and determination of the activity 

of existing caries in order to establish the individual patient’s caries 

risk 

 





 The treatment goal in caries management should be to prevent 

new lesions from forming, to detect lesions sufficiently early in the 

process so that they can be treated and arrested by noninvasive 

means, and to educate patients on the cause of the disease to 

gain their cooperation with recommended preventive strategies 



The Caries Process 

 the tooth, dental plaque, and diet 





Dental plaque 

 The prevalence of mutans streptococci and lactobacilli is 

associated with dental caries. Streptococcus mutans is involved in 

caries lesion formation from its initiation, while lactobacilli flourish in a 

carious environment and contribute to caries progression 

 These counts do not give site-specific information and are poor 

predictors of high cariesactivity in general, although low counts or 

absence of mutans streptococci are good predictors of low caries 

activity 

 High numbers of mutans streptococci and lactobacilli are probably 
the consequence of a high sugar intake and the resulting periods of 
low pH levels in dental plaque 



 it has been shown that restriction of sugar intake reduces the 

numbers of mutans streptococci and lactobacilli 

 A comparable reduction was found in subjects who reduced their 

sugar intake frequency from 7.2 to ⅛ times per day 

 the decrease in mutans streptococci was more pronounced on 

buccal than on proximal tooth surfaces, and, interestingly, the pH 

response to glucose was reduced in buccal but not in interdental 

plaque 

 Six weeks after completing the sugar restriction period, the numbers 

of mutans streptococci increased again 



 The oral flora colonizes on teeth continuously, but it takes up to 

several days before the dental plaque contains enough acidogenic 

bacteria to lower plaque pH to the level that causes 

demineralization 

 

 Theoretically, plaque removal every second day would be sufficient 

 

 If the dentition is professionally cleaned, an even lower frequency of 

home-care cleaning has been demonstrated to prevent caries 

 

 But considering the caries prevalence in the prefluoride era, it is 

obvious that few people are capable of cleaning their teeth to a 

level adequate to prevent caries 

 



Teeth 

 Remineralization is a slower process than demineralization 

 

 Dentin is more vulnerable than enamel because of structural 
differences and greater numbers of impurities in the crystal lattice, 
which facilitate its degradation in an acidic environment 

 

 posteruptive use of fluoride is far more protective against caries 

 

 Enamel in primary teeth is less mineralized and more variable than 
permanent enamel. Optically it is more opaque, which may 
represent greater porosity. It gives the clinical impression of wearing 
more quickly and being less resistant to caries 



Diet 

 dietary advice for caries prevention is based on three principles: (1) 
the drop in pH lasts for approximately 30 minutes; (2) the frequency 
of intake is more important than the quantity; and (3) the stickiness 
of foods is an important factor in their cariogenicity 

 from many epidemiologic studies where fluoride is used daily, that 
sugar consumption and caries prevalence have become less tightly 
related for many individuals 

 fluoride administration was far more effective in reducing caries 
than lowering sugar supplies 

 With this evidence, the role of dietary counseling in caries 
prevention should be reexamined. This does not negate the value of 
diet analysis and advice for patients presenting with multiple caries 
lesions, but the importance of the proper use of fluoride should 
always be emphasized 



 A pH drop induced by eating may last for hours if there is no 

stimulation of the salivary flow 

 Long pH depressions will be most prevalent in areas where saliva has 

little or no access, and these areas are the most caries prone 

 A chocolate and caramel bar might be considered bad because it 

feels sticky. In reality, however, the caramel dissolves and leaves the 

mouth relatively quickly, 

 whereas potato chips, generally considered less harmful, take a 

longer time to clear from the mouth 

 To snack in moderation, limited to 3 or 4 snacks a day, is the only 

wise recommendation 



Time 

 Now we know that caries is not a chronic disease and that its effects 

can be arrested or completely repaired if enough time is given for 

remineralization 

 it is clear that caries lesions do not develop overnight but take time; 

in fact, it may take years for a caries lesion to develop a distinct 

discontinuity or break in its surface integrity (otherwise called 

cavitation). This potentially gives the dentist and the patient ample 

time for preventive treatment strategies 



Fluoride 

 Experiments have shown that fluoride protects enamel more 

effectively when it is present in the ambient solution during acid 

challenges than when it is incorporated into the enamel crystal 

lattice 

 The retention of fluoride in the mouth is site specific. In plaque and 

saliva and in dentin samples fixed in dental splints, most fluoride was 

found on the labial surfaces of maxillary incisors and buccal surfaces 

in the mandibular molar region after rinsing with a fluoride solution 

 In addition, it was observed that fluoride from passively dissolving 
fluoride tablets remained highly concentrated only at the site of 
tablet dissolution 

 



 There was very little or no transport of fluoride between the right and 

the left sides of the mouth and between the maxillary and 

mandibular arches 

 Because of this, localized caries lesions in the mouth may be related 

to an insufficient spread of fluoride when subjects use fluoride 

toothpaste 

 When patients use fluoride toothpaste, they should be encouraged 

to spit out any excess rather than to rinse vigorously with water. 

Alternatively, the toothpaste slurry may first be used as a mouth rinse 



Saliva 
 The important role of saliva is clearly demonstrated by the rampant 

caries, that may occur in subjects with compromised salivary flow 

These subjects lack the protective qualities of saliva, of which the flow rate 

and bufferin capacity may be the most important. Both help to neutralize and 

clear the acids and carbohydrates from dental plaque 





 Clearance, however, is not uniform throughout the mouth and may 
be slowest at the labial aspects of the maxillary incisors and buccal 
aspects of the mandibular molars 

 

 The sites that are difficult for saliva to reach also may be difficult to 
reach with mechanical cleaning devices, such as a toothbrush or 
dental floss  

  Plaque and food may adhere for long periods of time in these 
areas, making these sites more prone to caries 

 this caries risk factor may be overlooked in children, whose teeth 
appear to be clean as judged from the sites that are easily cleaned 

  These children may brush twice daily, have only a moderate 
frequency of sugar intake per day, and still develop caries lesions at 
these sites 

  The most feasible way to prevent caries lesions at these sites is by 
thorough oral hygiene measures and use of a fluoride-containing 
toothpaste so that plaque is removed and fluoride is applied 

 





Social and demographic factors 

 Many studies have shown that, at least in the western world, dental 

caries is more prevalent in lower socioeconomic categories, in less 

affluent areas, and among some ethnic minorities 

 Differences related to socioeconomic status are very clear for the 

primary dentition and less clear for the permanent dentition, 

although this pattern may differ in other parts of the world 

 Studies have shown that for the prediction of caries lesion 

development, social and demographic factors may be successful in 

very young children without a long dental history, but for older 

children, clinical parameters such as the dmfs surfaces in and DMFS 

 root caries lesion development again seems to be more prevalent in 

people from lower socioeconomic backgrounds 





Rate of caries lesion progression 

 Caries lesions progress more slowly than they did several decades 

ago, probably due to increased use of fluoride, which delays lesion 

progression 

 It is clear that the progression rate is not the same for each site 

 Longitudinal epidemiologic data from the 1950s, when fluoride was 

not yet widely used, showed that it took approximately 1 year for an 

enamel fissure lesion to develop into a dentinal lesion 

 More recent data from the same geographic area, after the 

introduction of fluoride toothpaste, showed that 50% of the enamel 

fissure lesions had progressed to involve dentin within 2 years while 
75% had become dentinal lesions after 4 years 



 it takes an average of 4 years for caries lesions to progress through 
the proximal enamel of permanent teeth. The progression rate 
seemed to be independent of the DMFS of the individuals 

 Not all caries lesions progress 

 

 

 

 

 

 

 

 

 

 The prevalence was low, with the distal surfaces of the first molars 
being the most prone to developing caries lesions 

 



 Caries lesions on free smooth surfaces seem to progress more slowly 

than on proximal surfaces or in fissures. Many lesions do not progress 

into the dentin and even show regression to sound enamel 

 the evidence indicates that the decline in caries prevalence has 

been accompanied by a decline in caries lesion progression rates. 

Between the initiation of caries and the involvement of dentin in the 

caries process, there is ample time for a preventive management 

strategy. This implies that the early lesion should be detected so that 

preventive treatment can arrest its progress and bring about lesion 
arrest/remineralization. If this strategy is successful, operative 

intervention will not be required 



Detection and Diagnosis 

 Caries, however, is a highly dynamic process characterized by 

alternating periods of demineralization and remineralization 

 detection only describes the clinical signs of caries, diagnosis tries to 

estimate the dynamics and determinants of the process 

 White spot lesion is found by detection; after diagnosis, it may be 

called an initial caries lesion 



Detection 

 The primary objective of early detection of caries is to limit the 

progression and impact of the disease after onset at as early a 

stage as possible 

 The conventional caries detection methods are visual and 

radiographic examinations 



Visual examination 

 Clean tooth 

 Dry tooth 

 Magnification and lighting 



Clean tooth 

Dry tooth 

Magnification and lighting 



 Furthermore, drying the tooth surface during examination has 

diagnostic as well as prognostic functions. Removing water from the 

porous tissue enables the dentist to gauge how far through the 

enamel a lesion has progressed  

 A white spot lesion visible on a wet tooth surface indicates that 

demineralization is over halfway through the enamel, possibly 

extending into dentin. A white spot lesion that becomes visible only 

after thorough air drying will be less than halfway through enamel 

  Prognostically, the latter condition has a better chance of 
complete reversal, while the former condition may only be arrested 



General clinical criteria for visual 
caries detection 

 carious white spots should be differentiated from developmental 

hypomineralizations such as fluorosis 



Clinical visual caries scoring 
system 







Visual caries detection specific to 
different types of lesions 

 Pit and fissure 

 Detection of carious structure in fissures and pits is most often 

performed by visual inspection 

 Any sign of visible cavitation in the occlusal surface corresponds to 

progression of the lesion into the dentin 

 Shadowing or grayish discoloration of the adjacent translucent 

enamel along the pits and fissures may indicate possible 

undermining of enamel by hidden caries 

 Opaque, matte texture of enamel adjacent to the stained pits and 
fissures may indicate the presence of active caries underneath 

them 

 





 Careful examination of bitewing radiographs is also important, 

although occlusal enamel lesions will not be visible. Carious dentin, 

however, can usually be detected, and such lesions are often large 

 Bitewing radiographs provide a “safety net” for detecting occlusal 

lesions 





 • Detect and remove plaque in fissures, along gingival margins, and 

in proximal Spaces 

 • Gently “feel” margins and defects to confirm and assess 

cavitations 

 

  • Gently feel” the hardness of root surface lesions. 

 • Gently “feel” the texture (roughness) of white spot lesions by 

gentle running of the tip of a ball-ended CPITN probe or blunt 

explorer on the surface of the lesion 



 Lesions involving proximal surfaces 

 

 Extensive active proximal lesions can be revealed by shadowing or 

grayish discoloration of the undermined occlusal enamel ridge 

 when there is contact between proximal surfaces, the radiograph is 

the most accurate method for detecting demineralization 

 In the premolar and molar regions, lesion progression or arrest can 

be monitored, provided that subsequent bitewing radiographs are 

taken at approximately the same angulation 

 





 For detection of proximal lesions in anterior teeth, the fiber-optic 

transillumination technique is particularly appropriate and 

convenient 

  With this technique, a fine light, coned down to a 0.5-mm diameter, 

is transmitted through a contact area. A lesion appears as a dark 

shadow 

  It is difficult, however, to discriminate between demineralization 

extending just into enamel and that progressing further into dentin, 

especially in the posterior areas 

 use of an orthodontic separator has been advocated in some cases 
to allow the dentist to see more clearly and to gently feel for a 

break in the enamel surface 



 Lesions on buccal, lingual, and root surfaces 

 

 Active caries lesions in smooth, free enamel surfaces are typically 

located close to the gingival margin and have chalky matte, 

whitish/ yellowish surfaces 

 A caries lesion on a root surface is seen as a clearly demarcated, 

light brown, dark brown, or black discolored area on the root 

surface or at the cementoenamel junction 

 Cavitated 

 noncavitated 



 Secondary or recurrent caries 

 

 primary lesions at the margins of a restoration 

 The clinical criteria are thus identical to those for primary caries 

 The dentist can check that the restoration is secure in the cavity by 

pushing it with an explorer; a loose restoration ensures plaque 

stagnation, and active caries is likely to be present 



Radiographic examination 

 Bitewing 

 The importance of radiographs to diagnose initial caries lesions in 

proximal surfaces is well established 

 In deeper occlusal lesions reaching the dentin, radiographs show a 
high specificity (the identification of true negatives). Although useful 

for proximal surfaces, the bitewing radiograph still cannot distinguish 

between cavitated and noncavitated proximal lesions 

 it is necessary to establish what level of radiolucency should be 

accepted as cavitation 





 Radiographs have been shown to underestimate the depth of the 

lesion 

 Bitewing radiography is associated with the problem of variation in 

the quality of radiographs and differences in the viewing conditions 

 Because lesions confined to enamel should be managed by 

preventive treatment, radiographic monitoring is important 



Diagnosis 

 it must be determined whether the detected lesion is active or 

inactive. If the lesion is arrested, no treatment is required except for 

esthetic or functional reasons 

 caries diagnosis includes both caries detection and the assessment 

of lesion activity 

 



Assessing caries activity 



 Occlusal lesions 

 • White spot lesions that have a matte or visibly frosted surface or 

are plaque covered (visible after drying or application of a 

disclosing solution) 

 • Cavitated lesions, including small cavities and cavities exposing 

dentin 

 • Lesions visible in dentin on bitewing radiographs 

 The lesion may be arrested if white or brown spot lesions with a shiny 

surface are present 





 Proximal lesions 

 The presence or absence of a cavity is relevant to lesion activity, but 

this cannot be determined from the radiograph unless the lesion is 

very deep 

 • A patient with proximal lesions on the radiograph who is at high 

risk for caries 

 • A proximal lesion present radiographically plus persistent gingival 

inflammation despite the patient’s attempts to remove plaque with 

dental floss 

 • A lesion not present at previous examination 



 The following features indicate that the lesion may be arrested: 

 • Successive, reproducible bitewing radiographs showing no lesion 

progression 

 • A patient who is now judged to be at low risk for caries because, 
following preventive behavior, he or she presents with no new  

 

 Smooth, free surface lesions 

 These are probably the most straightforward lesions for assessment 

because they are the most visible. Of all lesions, these are the ones 
most likely to be arrested by preventive treatment alonelesions 



 • White spot lesions close to the gingival margin that have a matte 

or visibly frosted surface; these are often plaque covered 

 • Cavitated, plaque-covered lesions with or without exposed 

dentin; if dentin is exposed and soft, the dentin is heavily infected 
and the lesion is active 

 The following features indicate that the lesion is arrested: 

 • Shiny white or brown lesions, often well exposed due to gingival 

recession; the lesions are not plaque covered 

 • Cavitated lesions, often dark brown, with hard dentin at their 
bases; the lesions are not plaque covered and are often remote 

from the gingival margin 





 Root caries 

 • Close to the gingival margin and plaque covered 

 • Soft or leathery in consistency 

 Arrested lesions are: 

 • Often at some distance from the gingival margin and not covered 

with plaque 

 • As hard as the surrounding healthy root surface 



 Recurrent caries 

 The bitewing radiograph is very important in the diagnosis of 

recurrent caries lesions because they often form cervical to an 

existing proximal restoration, in the area of plaque stagnation 

 Research has shown that ditching and staining around an amalgam 

restoration and staining around a tooth-colored restoration are not 

reliable indicators of an active caries lesion beneath a restoration 



Assessing Caries Risk 

 a tool for comprehensive caries risk assessment should consist of 
three major sections: 

 the subjective section: (1) oral hygiene attitude, including dental 
plaque control and use of fluoride/other anticaries agents; (2) 
dietary habits; (3) access to dental care; (4) use of tobacco; and (5) 
use of medications affecting caries risk 

 the objective section: (1) medical history, (2) social history, (3) 
existing caries and restorations, (4) saliva properties, and other oral 
conditions predisposing the patient to caries risk 

 The third part is the synthesis section that identifies the overall risk 
level (low,moderate, high) of the patient 

 Some tools may contain a fourth section that lists the preventive 
care options from which the clinician can develop a personalized 
preventive plan for an individual patient 



Identifying the risk factors 

 Presence of caries 

 Dental plaque 

 Use of fluoride 

 Diet 

 Saliva 

 1. Medications, such as antidepressants, antipsychotics, tranquilizers, 

antihypertensives, and diuretics 

 2. Sjögren syndrome , rheumatoid arthritis presence of this 

 3. Eating disorders, which may induce hyposalivation; this, combined 
with a poor diet, can lead to extensive caries 

 4. Radiation therapy in the region of the salivary glands for a head and 
neck malignancy, which often induces xerostomia 



Guide to identifying the overall 
caries risk status of the patient 

 







Risk-Based Caries Management 



in nonproximal coronal smooth surfaces 



root surfaces 









Preventive and Noninvasive 
Treatment Options 

 









 Caution: Although some of these mouthrinses tend to recharge 

glass-ionomer restorations, the pH of the topical fluoride used to 

recharge glass-ionomer restorations is important. Acidic topical 

fluoride solutions, such as APF solutions and other acidified fluoride 
preparations, degrade glass-ionomer materials, porcelain crowns, 

and veneers and should be avoided in these patients.  

Resinmodified glass ionomers are more resistant to surface 

degradation than conventional glass ionomers but still degrade 

when exposed to acids and orange juice. Resin composites are also 
degraded by frequent applications of acidic fluoride solutions, 

producing filler dislodgment and destruction of the filler-resin matrix 
interface 



 Lower-level fluoride (eg, in the United States, 1,100 ppm fluoride) 

dentifrices generally lead to a caries reduction of around 25% 

 Clinical studies have shown that as much as a 75% reduction in 
caries incidence may be achieved through use of 5,000-ppm 
fluoride topical treatments 

 Clinical studies have demonstrated the ability of ACP-based 

dentifrices to lower the incidence of root caries and ACP-based 
mouthrinses to promote remineralization of enamel subsurface 

lesions. However, there is concern about promotion of dental 

calculus formation with long-term use 

 

 



 Lesion infiltration 

 alternative method of treating active noncavitated lesions 
extending radiographically into inner enamel or the outer third of 

dentin that are located on the nonproximal and proximal coronal 
smooth surfaces 

 



 Following etching of the lesion with hydrochloric acid and 

achievement of a dried surface using ethanol and air drying, the 
low-viscosity infiltrant is applied on the lesion surface in two stages 

 In the first application, the infiltrant is allowed to infiltrate the lesion 

for 3 minutes and then is light cured 

 In the second application, the infiltrant is allowed to infiltrate for only 
1 minute and then is light cured 
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